Abstract-This paper will discuss estimates for discrete Green's function of elliptic equations in dimensions seven and up. First, the definitions of some terms are given. Then the estimates for the regularized Green's function are derived. Finally, by using the triangular inequality, researchers obtain the estimates for discrete Green's function. The results of the paper play important roles in the research of superconvergence of finite element methods.
INTRODUCTION
It is well known that estimates for the Green's function play very important roles in the study of the superconvergence (especially, pointwise superconvergence) of the finite element method (see [1] [2] [3] [4] [5] [6] [7] [8] ). For one-and two-dimensional elliptic problems, one has obtained many optimal estimates for the Green's function (see [1] ). Recently, to solve the three-dimensional elliptic problems, h O for the discrete derivative Green's function were derived (see [5, 9] ). It might seem that in current practical applications of the finite element method there is no need for simplicial higher-dimensional elements. Nevertheless, it is well known that for example in areas like financial mathematics, particle physics, statistical physics and general relativity, higher-dimensional pdes need to be solved (see [10] ).
Therefore, it is meaningful to study the estimates for the Green's function in four and up space dimensions. Recently, for dimensions four to six, researchers have also considered the estimates for discrete Green's functions. In this paper, researchers will derive some estimates for the discrete Green's function for dimensions seven and up. Researchers will find that there are not the optimal estimates for discrete Green's functions other than those in dimensions one to six.
In this paper, researchers shall use the symbol C to denote a generic constant, which is independent from the discretization parameter h and which may not be the same in each occurrence and also use the standard notations for the Sobolev spaces and their norms.
II. BOUNDARY VALUE PROBLEM AND FINITE ELEMENTS DISCRETIZATION
The model problem that researchers study in this paper is 
In addition, researchers also assume that the given function f is smooth enough. For every 
